NMR.
Solution 1 H and 13 C spectra were recorded on Bruker AVANCE 300 ( 1 H at 300 MHz and 13 C at 75 MHz) and on Bruker AVANCE III 600 ( 1 H at 600 MHz and 13 C at 150.9 MHz) equipped with a cryoprobe, in CDCl 3 using the residual proton signal as reference. Chemical shifts (δ) are in ppm and coupling constants (J) in Hz.
Thermogravimetric Analysis. TG analyses were carried out using a SDT2960 TGA analyzer (TA instruments) with an automated vertical overhead thermobalance. The experiments were performed on 10 -20 mg samples, over a temperature range of 25-600 °C at a constant heating rate of 10 °C min -1, with a purge of dry nitrogen flowing at 30 mL min -1 . The samples were crushed, blotted dry and placed in open Pt pans for TG experiments.
Differential Scanning Calorimetry. DSC were carried out using a DSC2920 modulated DSC (TA instruments). The experiments were performed on 10 -15 mg samples over a temperature range of 0 -175 °C at a constant heating rate of 10 °C min -1, with a purge of dry nitrogen flowing at 30 mL min -1 . The samples were crushed, blotted dry and placed in crimped but vented aluminium pans for DSC experiments.
Nitrogen Adsorption Isotherms. Surface areas were measured by nitrogen adsorption and desorption at 77.3 K using a Autosorb IQ volumetric adsorption analyzer. Solid 3(I) were degassed offline at room temperature °C for 24 h under high vacuum 10 -6 mmHg, before analysis, followed by degassing on the analysis port under vacuum, for 30 °C. In order to gain greater insight into the disordered structure of the starting solvate, the X-ray structure of 3@EtOAc was adquired at higher resolution (CCDC no. 1012389) Data collection: full sphere single crystal X-ray diffraction data were collected at 90 K on a Rigaku XtaLab P200 Mo Kα rotating anode equipped with a Pilatus 200K detector and an Oxford Cryostream 700 low temperature device. For data collection, data reduction and absorption correction the software CrystalClear 2.1 B29 (Rigaku, 2013) 5 was used. The structure was solved using the program SIR2014 6 and refined using SHELXTL Version 2014/3. 7
1b. Materials and synthesis

Materials
Ethyl acetate (EtOAc) HPLC quality purchased from Scharlau or Aldrich was used as received. 1,3-bispropargylic diamine 1 was prepared as described previously. 8 Terephtaldehyde 2 and all other chemicals were purchased from Sigma-Aldrich and used as received.
Synthesis of the macrocyclic tetraimine 3@EtOAc solvated and the apohost 3(I)
The macrocyclic tetraimine 3 was prepared by slow Schiff condensation of the diamine 1 8 with terephtaldehyde 2. A typical procedure was as follows: a solution of the diamine 1 (400 mg, 1.248 mmol) and the dialdehyde 2 (169 mg, 1.248 mmol) in 120 mL of AcOEt was placed in a 250 mL erlenmeyer flask. The flask was covered with parafilm and let aside at room temperature for evolution. After four to ten weeks, prismatic crystals of 3@EtOAc separated slowly from the solution. The crystals were harvested carefully from the bottom of the flask using a spatula, washed with fresh EtOAc and dried in the air to give an initial crop of 3@EtOAc (135 mg, 15 % yield). Further quantities were obtained in successive crops from the mother solution to reach c.a. (410 mg, 50% yield). Crystals of 3@EtOAc (CCDC no. 1012389) are soluble in mesitylene and slightly soluble in chloroform but insoluble in a variety of common organic solvents such us: methanol, ethanol, dimethylsulfoxide, ethyl acetate, diethyl ether, tetrahydrofuran, toluene and hexane. Other solvents already tested such as cyclohexane and dichloromethane cause degradation of the crystal integrity.
To prepare the unsolvated material 3(I) (CCDC no. 1012398) crystals of 3@EtOAc were evacuated at 5×10 -2 mmHg at room temperature for 12 h. 
3(I)
:
Procedure for guest inclusion:
One single crystal of the vacuum treated crystallization harvest of the cycloimine was dipped in approx. 1mL of the neat solvent to be included in the channels of the solid. The period required for the diffusion of the guest into the solid is highly dependent on the guest sample. The exact range varies from less than five minutes for nitromethane to 48-72 h for nicotine and stilbene. After this period, the crystal was removed and rapidly cooled to -100 K before the X-ray diffraction analysis.
Crystal Data of solvates
Representative geometric parameters of solvates 3@guest (L; W1; W2) 
Quantitative determination of the molar ratio [3:sample] by 1 H NMR spectroscopy
A single monocrystal of 3@EtOAc was soaked in 100 µL of guest (neat) for 72 h at room temperature. After this period, the solution was removed and the crystal was washed with EtOAc (2 × 0.5 mL) and MeOH (3 × 0.5mL), respectively, and dried under vacuum for 10 minutes. If the crystal was small (length < 0.5 mm) it was dissolved in 0.6 mL of CDCl 3 followed by 1 H NMR measurement. The stoichiometry of the crystal was determined based on the integral ratios of the signal of the imine protons and the corresponding protons of the guest molecule (see Figure S13 ). This procedure is slow (>24 h) and due to the poor solubility of cycloimine 3 it is only suitable for relatively small crystalls (length < 0.2-0.3 mm).
For bigger crystals (length > 0.4 mm) the complete dissolution of the crystal in CDCl 3 was unsuitable due to the low solubility of 3 in CDCl 3. In these cases, it was necessary the destruction of the imine macrocycle 3 by adding 50 µL of DCl/D 2 O (37%) to the sample and , then diluting with a mixture of DMSO-d6:CDCl 3 (2.5:1 v/v, 600 µL). The stoichiometries of the inclusion complexes were determined based on the integral ratios of well-separated proton signals of the macrocyclic tetraimine and the guest (i.e. protons of the resulting dialdehyde from 3) (see Figure S14 ). 
Theoretical Methods
Theoretical methods. The 1:1 complexes were completely optimized at the BP86-D3/def2-SVP and BP86-D3/def2-TZVP levels of theory using Turbomole 6.4 program. 9 The substitution, diffusion and cooperativity studies where performed only at the BP86-D3/def2-SVP level of theory due to the large number of atoms. In these studies, a model of the channel (formed by three host units) is used, which has been constructed from the crystallographic coordinates and kept frozen during the optimizations. We have used the NCI method 10 to study the noncovalent interactions observed in the host-guest complexes. This method relies on two scalar fields to map local bonding properties: the electron density (ρ) and the reduced-density gradient (RDG, ). It is able of mapping real-space regions where noncovalent interactions are important and is based exclusively on the electron density and its gradient. The information provided by NCI plots is essentially qualitative, i.e. which molecular regions interact. The color scheme is a red-green-blue scale with red for ρ + cut (repulsive) and blue for ρ − cut (attractive).
Channel-Guest interactions. The interaction energies of the channel and three different guests were computed from a macrocycle trimer (denoted as 3CM) that has been kept frozen during the optimizations at the BP86-D3/def2-SVP level of theory. Figure S14. Optimized geometries of the complexes between the channel (3CM) and different guests. The NCI surfaces for the 3CM···(SQA) n complex is also represented.
Diffusion analysis.
To measure the facility of the guest to move inside the channel we have performed a DFT theoretical study (BP86-D3/def2-SVP) where we move the guest inside the channel as a reaction coordinate using steps separated by 1 Å and computing the interaction energy every step. In each point the energy of the system is relaxed (apart from the reaction coordinate) keeping the channel frozen. The diffusion energy estimated using this theoretical model is probably overestimated because the channel is not allowed to relax. However, our purpose is not to compute the exact diffusion barrier, instead we use the estimated energies for comparison purposes and provide qualitative results.
Figures S15-S16 show the reaction coordinates for EtOAc and Diethyl Squarate moving inside the channel. The first point of the coordinate corresponds to the energy of the system locating the guest at more than 5 angstroms from the entrance of the channel. In the second point of the coordinate the guest is located at 2 Å away from the entrance and the reaction coordinate follows with steps of 1 Å and finishes when the guest is out of the channel at 4 Å from the exit. 
